Introduction
Armstrong & Hansel (1959) first reported inhibition by exogenous oxytocin of the bovine CL if administered during Days 2-6 of the oestrous cycle. These effects occurred only when oxytocin was administered during this critical period, and the presence of the uterus was required for its manifestation.
The CL of cows, sheep and other species contain high concentrations of oxytocin (reviewed by Wathes, 1984) . Oxytocin, neurophysin and progesterone appear to be secreted simultaneously from the CL during the early and midluteal phases of the oestrous cycle in cattle (Schams et ai, 1985) and sheep (Sheldrick & Flint, 1981) . Oxytocin concentration declines after luteolysis and is reported to be low in pregnant sheep (Wathes & Swann, 1982) . Flint & Sheldrick (1982) and others have found that injections of prostaglandin (PG)F-2ct caused an immediate increase in ovarian venous concentrations of oxytocin.
These findings led to the hypothesis that oxytocin is released in a pulsatile manner; this secreted luteal oxytocin binds to endometrial oxytocin receptors and results in the release of uterine PGF-2a, which stimulates further release of luteal oxytocin leading to luteolysis.
Reports on the effects of exogenous oxytocin on ovine CL function have been equivocal. Hatjiminaoglou et ai (1979) reported that exogenous oxytocin given on Days 1-7 of the oestrous cycle resulted in premature luteolysis and a reduction in the length of the oestrous cycle in some ewes. Conversely, reported that continuous infusions of oxytocin on Days 13-21 of the oestrous cycle prolonged luteal lifespan by 7 days.
In (Beai et al, 1980) . The intra-and interassay coefficients of variation were 8-9 and 10-7%, respectively. Pumps thus prepared were inserted into the CL of normally cycling ewes as follows. Ewes were anaesthetized (26 mg pentobarbitone sodium/kg, i.v.) and placed in dorsal recumbency and the ovaries were exposed through a midventral incision and examined for the presence of CL. An 18-gauge needle was then used to puncture the tunica of the ovary lateral to the CL and then forced through the stroma into the CL to form a channel for the Silastic catheter. Immediately after withdrawal of the needle, the catheter was inserted into the CL through the channel formed by the needle. Once in place, it was anchored to the surface of the ovary by suturing through the tunica with 5-0 silk suture and one drop of Super Glue (Loctite Corporation, Cleveland, OH, USA). The body of the pump was then brought though the incision and placed subcutaneously lateral to the incision. When pumps were to be removed, the incision was reopened, the pump located and the catheter followed to the ovary. In all cases, the ovary was examined to determine whether the pump was in the CL or stroma, or had been pulled from the ovary. Only data on pumps in which the catheter was verified to be in the CL were used. To evaluate the system further, 250 g cloprostenol sodium/ ml (Estrumate, Mobay Corp., Shawnee, KS, USA) was infused into the CL of 2 ewes on Day 2 of the cycle. Both ewes returned to oestrus within 48 h of insertion and new CL were present on the ovaries when the pumps were removed on Day 9. Progesterone was not detected on Day 6.
Experiment 2
The effects of intraluteal infusion of oxytocin on Days 2-9 of the oestrous cycle were examined in 15 ewes prepared with intraluteal catheters. In all ewes, the number of CL at the time of pump insertion (Day 2) was reduced to 1 by excision of surplus CL. Nine ewes were infused with oxytocin (0-855 i.u./h) and 6 were infused with 0-5% chlorobutanol in 0-9% NaCl (carrier for oxytocin). Pumps were removed and the CL collected and weighed from all chlorobutanoltreated ewes and 6 of the oxytocin-treated animals on Day 9 of the cycle. The remaining animals were allowed to return to oestrus. All ewes were bled on Day 6 and plasma was separated and assayed for progesterone by radioimmunoassay to assess luteal function.
Experiment 3
The effects of infusing oxytocin (0-215 i.u./h) on Days 10-15 of the oestrous cycle on CL regression were studied. Pumps were prepared containing oxytocin or 0-9% (w/v) NaCl and inserted as described above. Of the 5 ewes treated in this experiment, 4 had 2 CL. One catheter containing oxytocin was placed in one CL while the other received saline solution. All pumps were removed on Day 15 and the CL collected and weighed. Oxytocin was infused into the only CL of the ewe with the single ovulation.
Experiment 4
The effects of s.e. injections of oxytocin (50 i.u./day) administered during Days 2-6 of the oestrous cycle were determined: 6 ewes were treated with oxytocin and 8 received 20ml 0-9% NaCl. Plasma samples were obtained on Day 6 after oestrus and the animals were allowed to return to oestrus. Two groups of 3 ewes each were treated as above except that they were laparotomized on Day 9 after oestrus and the CL removed and weighed.
Experiment 5
The effect of injections of oxytocin, 25 i.u. twice a day s.e. from Day 10 to 15 after mating, was determined in 9 nonlactating and 8 lactating ewes treated with oxytocin. Two lactating and 4 nonlactating ewes were injected twice a day from Day 10 to 15 of pregnancy with 2 ml sterile 0-9% NaCl. Afl ewes were allowed to return to oestrus or to lamb.
Statistical analysis
Concentrations of progesterone in Exp. 1 were analysed by split-plot analysis of variance for repeated measurements (Gill & Hafs, 1971) (Table 5 ). (Sheldrick & Flint, 1981) . In the present studies, infusions at these stages of the oestrous cycle did not affect luteal weight, cycle length or concentration of plasma progesterone.
The results of the present study do not support the concept of direct inhibition by oxytocin on the ovine CL. Numerous studies have examined the effects of oxytocin on progesterone production by ovine (Rodgers et ai, 1985) , bovine (Tan et ai, 1982a) and human (Tan et ai, 1982b ) CL tissue in vitro; the results have been equivocal. Oxytocin has been reported to both stimulate and inhibit progesterone production or to have no effect. reported that continuous i.v. infusion of oxytocin on Days 13-21 prolongs the functional lifespan of the CL and delays the return to oestrus in ewes by~7 days. These results are not necessarily contradictory to those in the present study, since the route of administration, days and frequency of treatment, and doses of oxytocin were different; however, there were no indications of a delayed luteolytic process in our ewes.
The results from Exp. 5 indicate that maintenance of pregnancy in lactating and nonlactating ewes is not compromised by exogenous oxytocin given on Days 10-15 after mating. and others have proposed that oxytocin is secreted from the CL in response to PGF from the uterus, oxytocin binds to uterine oxytocin receptors and results in additional PGF. At this time of pregnancy, the concentrations of oxytocin in the CL and the number of uterine oxytocin receptors have been reported to be low. have established that progesterone is a very effective inhibitor of the induction of uterine oxytocin receptors. In the present study, concentrations of progesterone in pregnant ewes increased on about Day 15, compared with those in nonpregnant ewes, and may have blocked any effects of the injected oxytocin.
Our results suggest that ovine and bovine CL respond differently to oxytocin injected s.e. The development and function of bovine CL are inhibited when oxytocin is injected during the first week of the oestrous cycle. This inhibition was associated with increased concentrations of uterine venous PGF in cows and 13,14-dihydro-I5-keto-PGF-2a in ovariectomized, steroid-treated ewes (Flint et ai, 1989) . The inhibitory effects of oxytocin on bovine CL function were partly overcome by concurrent indomethacin treatment (Milvae & Hansel, 1985) . In our studies we did not determine concentrations of PGF after oxytocin treatment, but there was no indication of inhibition by oxytocin on the ovine CL when injected during the early stages of the oestrous cycle.
